ABSRACT: This article continues a study begun in the preceding volume of Hebrew Studies. The 3 m. sg. pronominal suffix on plural nouns is realized in several allomorphs in Classical Hebrew: in early Hebrew inscriptions, the suffix appears as <-W> and perhaps as <-YH>; in Biblical Hebrew, it usually appears as <-YW> (sometimes emended from <-W> in instances of Masoretic Qere readings), and occasionally as <-YHW> in poetic texts. In this study, we provide a unified and principled linguistic account of these textual data, tracing the various phonological developments of the third masculine singular genitive suffix on plural nouns, and relating these phonological developments to the phonetic causes underlying them. After analyzing the phonological realizations of the high vocoids *U (/w/ and /u/) and *Y (/y/ and /i/) and of *H (found in the third-person pronominal morphemes), we identify three stages of development that produced the <-Y-> in Biblical Hebrew: (1) the linkage of the number-gender morpheme to a single slot in the skeletal tier (effectively yielding an early diphthong contraction *-aI > ē); (2) the deletion of *H in selected environments defined by accent and the surrounding vowels; and (3) the phonetically-motivated insertion of the glide *y in the hiatus environment [-e:w:].
A NEW PROPOSAL
With the featural specifications of the phonemes U (i.e., [u] and [w]), I (i.e., [i] and [y]), and *s 1 > *H > h thus resolved, we move on to the specific proposal under review here. Our proposal begins by identifying the morphological structure underlying the 3 m. sg. in Biblical Hebrew as composed of two originally independent morphemes: (a)*-aI-, historically contracted almost universally, apparently sharing an isogloss with Phoenician. 4 We propose that an early, morphologically-constrained development occurred, specifically in cases where the diphthong *aI occupied the number-gender inflectional position. This development, we maintain, occurred throughout proto-Canaanite: This development is likely to be given an autosegmental analysis, in which the underlying dual morpheme (*-aI) was associated with a single V-slot in the skeletal tier, as in (7) . 5 This comports with the cross-Semitic data, in which the vocalic constituent of the case-and-number inflectional morpheme ubiquitously occupies a single V-slot.
(7) Association of the bi-segmental inflectional morpheme *aI with the skeletal tier
This assumption allows us to side step the objections voiced above that the diphthong *aI did not normally contract in Judahite Hebrew (and thus, should remain uncontracted here as well). Although the diphthong remained uncontracted in most lexical contexts (where the phoneme *I was allowed to associate with a C-slot as /y/; e.g., [8a]), this observation did not obtain in the inflectional morpheme, which by Semitic structural rules was limited to a single V-slot (8b). The environment could be word-final (VC#, i.e., *-aI#), or followed by another morpheme (VCV[C…]; e.g., 4 . For example, W. R. Garr, Dialect Geography, pp. 35-39; see also Z. Zevit (Matres Lectionis in Ancient Hebrew Epigraphs [ASOR Monograph Series 2; Cambridge: ASOR, 1980], p. 29), who points out that *ay (< *aI) normally did not contract in unstressed syllables in Judahite Hebrew, as evidenced by epigraphs. 5 . For autosegmental analysis, see J. A. Goldsmith, Autosegmental and Metrical Phonology (Oxford: Blackwell, 1990 ), especially pp. 8-102. *-aI-hū̆; -aI-hin[na]; etc.). The only one of the personal pronominal suffixes to which this contraction does not apply is the short form of the 2 f. sg. possessive suffix on plural nouns, where the lack of a vowel following *-k meant that a bare C-slot would follow the inflectional affix -V (**-VC; *-áyik < *-ayk < *-aI-k). 6 Because this syllable type (i.e., C#) is prohibited in Hebrew, syllabification forced the repair of *-aI-k from [ σ -V][ σ C]# to the more common [ σ -VCC]#, as in (8c):
(8) Association of *aI with the skeletal tier:
(a) In lexical contexts:
(b) As inflectional suffix (all except in combination with short 2 f. sg. suffix):
(c) In short 2 f. sg. suffix (*-k#):
6. This would explain why "Aw/ay is preserved when stressed and followed by a consonant belonging to the same syllable" (J. Blau, A Grammar of Biblical Hebrew [Porta linguarum Orientalium: Neue Serie 12; Wiebaden: Harrassowitz, 1976], p. 26 §7.3.2.2). It would not, however, apply to the longer form of the 2 f. sg. suffix, found in a few biblical texts of presumably northern provenance (e.g., 2 Kgs 4:2, 3, 7). The Masoretes revocalized these forms, levelling their pronunciation to the expected (short) form of the 2 f. sg. Accordingly, we recommend reading the epigraphically preserved consonantal structure LPNY as representing /lV-panē/ rather than the typical /lV-panay/ (i.e., using a mater lectionis to represent a vowel /ē/ rather than representing a consonantal /y/). Development (8b) most likely accounts for the form of the 3 m. sg. suffix on plural nouns in Moabite (YMH /yāmēhū̆/ 'his days', KAI 181:8; and RŠH /rāšēhū̆/ 'its chiefs', KAI 181:20) and in rare archaic (or archaizing) Hebrew forms (e.g., gibbōrêhû 'his warriors', Nah 2:4; yādêhû 'his hands', Hab 3:10; ʿênêhû 'his eyes', Job 24:23). 7
Stage 2: Deletion of Intervocalic *H in Some Environments
In the second stage of our proposed development, we reconstruct the deletion of intervocalic *H in certain environments where its phonetic expression failed to achieve perceptual salience. We trace the phonological environments where *H deleted and where it remained in this section. In section 5.3, we motivate the phoneme's deletion by formulating a metrical rule. As noted above, the deletion of intervocalic *h did not typically occur in Hebrew (or in the Canaanite dialects more generally). This common preservation of *h is evidenced by the phoneme's preservation in Hebrew words such as way-yigbah 'he was tall(er)' (1 Sam 10:23), gābǝhû 'they were high' (Isa 3:16), and nǝhārâ 'daylight' (Job 3:4). This likely had to do with the fact that the [spread] gesture of [h] (caused by its phonological specification of [GW]) was sufficient to retain its perceptual salience even between vowels. Whereas intervocalic *h was overwhelmingly preserved in Hebrew, *H was not. Our proposal below links the preservation or deletion of intervocalic *H to distributional patterns of sonorants in combination with the phoneme's position relative to accentuation.
That *H (usually assumed by Hebraists to be identical to *h) deletes in certain environments has been challenged, of course. Cryer states that the syncopation of hê "is nowhere attested in the extra-biblical sources." 8 (One wonders how, exactly, a deletion process could be attested without a continuous stream of tradition represented? By the very nature of the evidence, the orthographic lack of <-H-> would in fact constitute evidence that the segment had been deleted.) A more accurate reformulation of this assertion would be to say that there is no evidence that a segment *h/H should be reconstructed here. But this too is false, since ample cross-Semitic evidence demands that we reconstruct *-Hū̆ < *-s 1 ū̆, and the existence of the forms gibbōrêhû, yādêhû, and so on firmly contradict this rather flippant dismissal.
Similarly, Garr cites only Cross and Freedman's magisterial Early Hebrew Orthography as evidence for his assertion that "he did not syncopate in any NWS form of [the 3 m. sg.] suffix." 9 Garr does not, however, rule out the syncopation of the derivational consonantal segment *H in prefix-and participial forms of the causative. His assertion is much more moderate than Cryer's absolute claim that the syncopation of this consonant "is nowhere attested." 10 Rather, Garr's limitation of the syncopation of putative *h to forms other than the 3 m. sg. suffix springs from the fact that he considers the surface representation here the result of a different development. As noted above, he traces the development of the Byblian Phoenician ending <-W> as:
(9) Development of Byblian Phoenician 3 m. sg. suffix on plural nouns: 11
Other analyses could be put forth that would remain consistent with the deletion of putative *h (in reality, our *H). Cross and Freedman themselves do not cite evidence that would substantiate Garr's claim. Although they do cite the cognate Ugaritic ending *-êhū̆ (= our *-ē-Hū̆), their suggested development of Byblian ŠNTW 'his years' (KAI 4:5; 6:3; 7:5; 10:9) is completely amenable to an analysis assuming syncope of *H: Garr's assertion is further refined by the data he cites in the following paragraph. 13 In Standard Phoenician, the 3 m. sg. suffix on plural verbs is realized graphically as <-Y>, apparently representing the phonetic value [-êyū/ī], which he derives directly from an underlying *-ay-hū̆. 14 ( Other than differing in the precise specifications of the phonemes *h vs. *H, we submit that Garr's derivation is essentially correct.) The precise mechanisms of this development are cognate to the one discussed here. They have been analyzed by J. Huehnergard and will be referred to again below. 15 The question then becomes whether we might definitively identify those environments where *H deletes in Biblical Hebrew. As noted above, the phoneme unquestionably deletes in certain forms of the causative stem; we treat this environment for deletion below as well. Throughout the possessive suffix paradigm, the synchronic alternation of intervocalic *H with ø is somewhat difficult to predict. On singular nouns ending in vowels and on plural nouns and some prepositions, the 3 f. sg. preserves the phoneme h (e.g., ʾabīhā 'her father'; ʾēlɛ́hā 'to her'). Only the final vowel is deleted in the same morph on singular nouns and some prepositions, but the *H is retained (e.g., zarʿāh 'its seed'; ʿimmāh 'with her'). Similarly, the 3 pl. suffixes preserve the *H in most environments (e.g., libəbêhɛn 'their heart'; bənêhɛn 'their sons'; lāhɛn 'to them'), although in some places, such as on singular nouns, the phoneme is deleted (qadmātān 'their former estate'; Ezek 16:55).
Cross-linguistic comparison provides some insight into the phonological environments in which this deletion occurred. Both the deletion and preservation of *H can be explained through reference to the sonority hierarchy of the segments on either side of the *H. Dell and Elmedlaoui have argued compellingly that Imdlawn Tashlhiyt Berber assigns syllable nuclei through recursive iteration of an algorithm CS(x) (i.e., the "Core Syllable" algorithm in which x is a segment type ranging through the hierarchy in [11] ). 17 In each iteration, proceeding from most sonorous to least sonorous, CS(x) scans strings of segments left-to-right and assigns syllable-nuclear status to any available (i.e., unassigned) segment with an unassigned segment adjacent to the left. This segment to the left is then assigned as the syllable onset. For example, the string *t-!IzrU al-In is syllabified as t-!Izr[ σ U a]l-In in the first pass of CS, namely, CS(a). 18 In its second iteration, CS(HV), which seeks out the High Vocoids, the string is syllabified as [ σ t-!I]zr[ σ U a][ σ l-I]n. Both *I segments are available for identification because both are unassigned and their respective left-adjacent segments are not otherwise committed. U, however, has already been assigned by CS(a) as the onset of the syllable [ σ U a] and therefore cannot be assigned nuclear status. After the iterations of CS(x) through the liquids, nasals, etc., any remaining unassigned segments are incorporated into these core syllables as elements of complex onsets or codas. Because Imdlawn Tashlhiyt Berber phonology allows every kind of consonant to occupy the syllable nucleus position, the final syllabification is found according to (12): Positing a similar process in Hebrew proves to be the key for understanding the conditions determining the environment allowing the deletion of *H in the 3 m. sg. suffix on plural nouns (see below, section 5.3). First, however, we must adapt the Berber model proposed by Dell and Elmedlaoui to fit the phonotactic constraints of Hebrew grammar. Hebrew prosody allows for syllables of types CV(:), CVC, and, when under stress, CV:C. 19 When syllables CV are unaccented, the vowel has normally reduced to a vocal shewa (e.g., the first syllable in *qadōšīm > qǝdōšîm 'holy ones'). Historically, Hebrew also allowed for syllables with complex rimes (CVCC), at least word-finally. 20 Thus, Hebrew is subject to the parameters regarding syllabic onsets similar to those in Berber: 21 (13) All syllables are required to have a consonantal onset.
The same is not the case with regard to Berber's allowance of consonantal syllabic nuclei. Like most languages, Hebrew permits only vowels to occupy syllable nuclei. But we must elaborate the system provided by Dell and Elmedlaoui here, since Hebrew's vocalic repertoire contains not only low (a) and high (i, u) vowels, but also-even at a relatively early stage-the mid-range vowels e, ɛ, and o. In order to capture generalizations pertinent to this three-level vocalic system of Hebrew (low, middle, high), we refer to the two height features of our privative phonological system. Accordingly, the low vowel a is designated [low], the mid-range vowels e, ɛ, and o are [ø high, ø low], and the high vowels i and u (along with their consonantal counterparts) are [high]. In this system, sonority can be ranked, as in (11), in a low-to-high scalar system of vowels by interpolating the mid-range vowels between the two other sets. Interpolation makes intuitive sense in this schema: The mid-range vowels (MV) share in common with a the implicit specification [ø high]. With the high vowels (HV) they share the implicit specification [ø low]. We there-19. In these notations, the siglum "V:" symbolizes quantitatively long vowels. 20. In words where the two constituent consonants of the rime were identical (e.g., ʿam < *ʿamm) or homorganic (as in ʾaḥat < *ʾaḥatt < *ʾaḥad-t, 'one' [f. sg.]), the gemination was eventually lost, however, normally leaving syllables of type CVC and, when falling under accent, CV:C. In *CVCC syllables with heterorganic sequences, an anaptyctic vowel was normally inserted to alleviate the complexity of the rime (e.g., *malk > mɛlɛk).
21. We ignore here Berber's ability to begin post-pausal strings with onsetless syllables (F. Dell and M. Elmedlaoui, "Syllabic Consonants and Syllabification," pp. 119-120), although Arabicand, we suspect, some stages of Canaanite-demonstrates this ability as well. fore propose that (11) can be augmented for Biblical Hebrew by introducing the minimal hierarchy in (14) , where virgules (|x|) mark the sonority of phoneme x:
Since Hebrew did not permit consonantal nuclei, the relevant sonority hierarchy can be limited to that portion of the segmental repertoire expressly listed in (14) . 22 As a result of the morphologically constrained process *s 1 > H, four different syllabic environments developed in Canaanite:
(i) In word-initial environments in the causative stem, *H (resulting from underlying derivational-*s 1 ) was retained unproblematically as the resultant aspirant h (e.g., hišmîd, 'he destroyed'; hû[ʾ] 'he'; etc.), regardless of the following vowel's quality. There is no gradient of sonority across the *H here, at least at the lexical level. (ii) In the prefixal forms of the causative stem (*Cu-Ha-R 1 R 2 íR 3 ), the debuccalized consonant formed the onset of an unstressed, closed syllable (.HaR 1 .), in which the following vowel was ranked at the highest level on the sonority hierarchy (see [14] , above). The preceding vowel (reconstructed plausibly as u) was lower on that hierarchy (|u| < |a|). (iii) In cases of the singular suffixes *-Hū̆ and *-Hā̆, the syllable was an open one and the phonological environment would have varied, depending both on the morphological unit to which the suffix had been appended, and on the vowel reconstructed before the suffix. In all cases, the accent was positioned over the linking vowel, on the penult. (iii.a) On plural nouns, the suffix *-Hū̆ was affixed immediately after the high vowel *ē. This created an environment in which the vowel preceding the *-H was more sonorous than the vowel following it (|e| > |u|); that is, falling sonority. On plural nouns with a 3 f. sg. suffix *-Hā̆, the resulting environment was one of rising sonority across the *H (|e| < |a|).
(iii.b) With regard to singular nouns, some researchers argue that the suffixes remained affixed to the word-final case vowels (as would have been the case in the predominantly tripartite system of Ugaritic, for example. However, as Canaanite developed into its various regional expressions, the case system was in the process of collapsing as a consequence of the loss of final short vowels throughout the language.
According to one predominant view, Hebrew matched the quality of the intervening case-vowel to the vowel of the suffix: *kalbú-Hū̆ 'his dog' (nom., acc., gen.) versus *kalbá-Hā̆ 'her dog' (nom., acc., gen.). Accordingly, the progression involved the tonic lengthening of the short case vowel and the subsequent deletion of *H: *-úHu > *-úH > *-ṓH > *-ṓ. 23 Indeed, this derivation is attractive since it motivates the use of consonantal <-H> in EH to mark the 3 m. sg. suffix on singular nouns. 24 However, if this derivation were to prove to be the case, we would have a stable sonority gradient across the *H (|u| = |u|); this would (wrongly) predict in the system described below that *H should have been preserved as h.
Others have suggested that, in contrast to Phoenician (where the case system was preserved long enough to distinguish between the nom.-acc. 24. R. Hasselbach, "The Pronominal Suffix," pp. 50-54. Hasselbach's study is astute, but she assumes that *aw contracted to ō in Biblical Hebrew in a single sound change. Accordingly, because this phoneme fell together with the realization of the (early) Canaanite shift, *ā > ō, it should have been realized graphically in early Hebrew in the same way that the product of the Canaanite shift was (i.e., <-Ø>). Yet this change neglects the early operation of a contracting rule (see below), the output of which was identical to that of the Canaanite shift (which normally occurred in the middle of words), but occurred only at the end of words (and was therefore marked with a final mater); for example, F. I. Andersen and A. D. Forbes, Spelling in the Hebrew Bible (BibOr 41; Rome: Biblical Institute Press, 1986), p. 61. D. N. Freedman ("The Massoretic Text," p. 93) admits that "the significance of the shift from he to waw is not altogether clear." and the gen. cases), 25 the linking vowel was leveled to a throughout Hebrew. 26 Our analysis presented here suggests that the linking vowel of the nominative-accusative in Biblical Hebrew was, in fact, a: *kalbá-Hū̆ in all forms but the 2 f. sg., where the i-vowel had been drawn from the original longer form of the suffix (*-kī̆ > *-ik rather than *-ak). As a result, the sonority gradient across the *H of the 3 m. sg. suffix was falling (|a| > |u|) while it was stable in the 3 f. sg. (|a| = |a|). As will be seen below, making this assumption allows us to explain the developments under scrutiny here with a simple rubric. 27 Pardee suggests that a diptotic system distinguishing between the nominative/accusative (with -a) and the genitive (-i) remained in effect; harmony with the vowel of the suffix determined which of these vowels was employed as the linking vowel before the suffix (as in Cross's model, but without a linking vowel -u; see above). In Pardee's account, the choice was left open where no harmony was possible (i.e., where the suffix vowel was -u, which could not be matched by the linking vowel, since no -u was available; D. Pardee, "Vestiges du système casuel," p. 115). This supposition comports with the analysis we have provided here.
27. If we have correctly reconstructed the phonological environment of the suffix here, then we must only concede that <-H> marking the 3 m. sg. suffix on singular nouns in early Hebrew served either consonantally (representing /-hu/, in which case the final vowel was not being marked, somewhat unexpectedly) or as a mater lectionis (in which case the developments described below had already happened and the letter represented /-ō/). of the Canaanite dialects. Thus, the sonority gradient across the *H was stable (|e| = |ɛ|), with the accent following the *H. (iv.b) In contrast, both the *H and the following vowel were lost on singular nouns (kalbām, kalbān 'their [m. and f.] dog'). For reasons which will be seen below, we must reconstruct a situation in which the linking vowel preceding the suffix on single nouns was (a). This linking vowel drew the accent, likely on analogy with the other singular forms (*kalbá-Hū̆, *kalbá-Hā̆, *kalbá-Hɛm, *kalbá-Hɛn). The sonority gradient was therefore falling across *H, which followed the accent.
These various environments may thus be schematized as in (15): (15) The pattern that emerges from this table is quite clear and attests to the importance of the sonority hierarchy of Hebrew vowels in defining those environments where *H deletes. In all cases of post-tonic *H, a falling sonority gradient across *H occasions deletion (iii.a.1, iii.b.1, iv.b.1, iv.b.2). The only instance in which a rising sonority gradient across *H occasions deletion is in example (ii). But here, the environment for deletion is pre-tonic, meaning that it is the mirror image of the post-tonic falling gradient. Alternately stated, if the sonority gradient across *H is falling as one moves away from the tonic syllable nucleus in either direction, *H will delete. These observations can be captured in a single statement evaluating direction and distance from the tonic syllable nucleus, as in (16). Here, we use the terminology of "outside vowels" (V outside , i.e., those vowels to the left of *H pre-tonically or to the right of *H posttonically) and "inside vowels" (V inside , i.e., those vowels closer to or identical with the tonic syllable nucleus): However, there is one set of possessed nouns that we have not yet dealt with, namely, those singular nouns whose bound forms somewhat unexpectedly end in the long vowel -ī (i.e., *ʾabī-'father'; *ʾaḥī-'brother'). Infallibly, the 3 f. sg. suffix attaches to both as -hā (ʾābîhā; Gen 29:9, 12; etc.). This result is predicted by our model, where V outside is a, whose sonority is greater than that of V inside (i). But algorithm (16) as stated is insufficient for capturing the alternation that occurs in cases of "his father" and "his brother." Although ʾābîw (e.g., Gen 26:15 [2 times], 18 [2 times]) occurs ubiquitously, it alternates with a seldom-used form ʾābîhû (seven instances: Judg 14:10, 19; 16:31; 1 Kgs 5:15; Zech 13:3; 1 Chr 26:10; 2 Chr 3:1). The alternation between the prevalent ʾāḥîw (e.g., Gen 4:2, 8 [2 times]) and the seldomused ʾāḥîhû (Jer 34:9; Mic 7:2; 2 Chr 31:12) displays a similarly lopsided distribution. According to our algorithm (15), we would expect the *H to remain, but this clearly does not happen in the vast majority of instances. Therefore, we must restate our algorithm in such a way as to capture the apparent anomaly of the strikingly prevalent forms ʾābîw and ʾāḥîw. We can do this easily in one of two ways. First, we could rewrite the rule as (17), with an intermediary rule designed to address cases of *-íHu: But this restatement of (16) seems arbitrary; (17b) lacks specific motivation and does not prescribe the deletion of *H accurately enough. It is probably better to revise our statement of the sonority hierarchy, splitting the high vocoids (i, u) apart from one another and recognizing that the few cases of ʾābîhû and ʾāḥîhû where *H has been preserved as h are likely due to orthographic hypercorrection by a scribe-or, if they are at all representative of a variety of spoken Hebrew, of morphological analogy toward ʾābîhā and ʾāḥîhā. 28 The proper restatement of the sonority hierarchy in Hebrew would be:
(18) |a| > |MV| > |I| > |U| … Together, the sonority hierarchy in (18) and the algorithm in (16) account for all occurrences of the deletion of *H, so long as we allow for surfacelevel hypercorrection in a few forms preserved in the Masoretic Text.
Autosegmental Motivation for Deletion of Intervocalic *H
This reformulation of the sonority hierarchy in Hebrew allows us to motivate the deletion of *H in another salient way as well, namely, at the level of the skeletal tier. We again take into account the skeletal tier and its interactions with the phonemes *I and *U. Remember that *I and *U can surface as either [+cons] or [-cons], depending on their position within the word. The phoneme *I has slightly greater sonority than *U, by (18). Moreover, a syllabification process similar to Dell and Elmedlaoui's algorithm CS(x) will scan left-to-right for syllable nuclei.
Operation of CS(a): Retention of *H
In the first pass of the algorithm, CS(a), nuclear status is assigned to all available a-vowels. After each assignment of an a-vowel, the nearest consonant to the left is selected as the corresponding syllable onset. In cases such as the unprefixed C-stem infinitive, *#Ha-R 1 R 2 íR 3 , the only available consonant for selection is the dramatically underspecified segment H, whose remaining [+cons, -son] specifications license attachment to the corresponding syllable onset C-slot, as in (19).
(19) Operation of CS(a) on unaffixed C-stem infinitives and imperatives:
The same process can be used to describe the syllabification of the 3 f. sg. suffix on singular nouns, and the corresponding preservation of *H as h, as in (20). Because CS(a) scans left-to-right, it selects as the onset for the first nucleus a the final C of the lexical stem. A second rule must apply here in the Hebrew version of the algorithm: the nearest preferred segment to the right capable of attaching to a C-slot is recruited to serve as the syllable coda on a tonic syllable. Thus, the right-adjacent segment *H, which is otherwise not preferred as a consonant, fills this role adequately. As a result, the final a, which does not have an available left-adjacent segment to serve as its syllable nucleus, is left unattached to the skeletal tier and as a result deletes (20). In many respects, we may be seeing part of the phonological motivation of the loss of final short vowels in the late-Canaanite transition to Hebrew.
(20) Operation of CS(a) on 3 f. sg. suffixes on singular nouns:
In both cases (19) and (20), because *H is linked to the skeletal tier, it is allowed to persist in the phonological representation, and it is assigned the feature specifications of its nearest phonemic counterpart, h-this is the relatively insignificant addition of the gesture [GW] as described above (section 4.3) . This basic operation of CS(a) explains conditions (i) and (iii.b.2) in chart (15) .
Operation of CS(a): Deletion of *H
This is not to say, however, that *H is the preferred segment to assign to a C-slot. In fact, if there is anything more suited to such an assignment, that phoneme receives the linkage. (Suitability here seems to qualify as possessing any specification at the dimensional level.) This is true for the prefixed forms of the C-stem, where the algorithm CS(a) prefers the prefix consonant over *H as its syllable onset. This may be a sign that the rule looks as far to the left as possible to assign an onset. Since there is no more consonantal segment to the left of *I, this becomes the default selection.
(21) Operation of CS(a) on prefixed C-stem forms (imperfects and participles):
As shown by (21), *U is not a suitable onset (although it theoretically could fulfill such a role, surfacing as [w]). It is unclear what the motivation for selecting *I as the onset is, but it likely has to do both with that segment's word-initial position and paradigmatic pressure. Notice that this part of the algorithm seems to take into account the fact that if U were selected as the onset, *I would be stranded (resulting in **waR 1 R 2 íR 3 ), and the personal pronominal marker of the 3 m. sg. would no longer be present in the form. A more thoroughgoing phonological analysis could attempt to define the exact parameters at stake here, but for the present we leave this issue to the side. 29 29. We ignore here the possibility that the underlying representation actually entailed the affixation of the personal prefix directly onto the C-stem morpheme (*y-Ha-R1R2íR3), but this remains a possibility. If so, our parameters for onset selection in CS(a) would naturally be easier to write.
A coda-selection rule, as in (20), also seems to have operated in the deletion of the 3 pl. suffixes on singular nouns. Here, the selected coda is the nasal consonant (m or n) at the end of the 3 pl. morpheme. Evidently, neither *H nor the mid-vowel *ɛ was licensed to serve as a coda.
(22) Operation of CS(a) on 3 pl. suffixes on singular nouns: Finally, the same selection of a potentially consonantal segment to the right of an adjacent *H is seen in the 3 m. sg. suffix on singular nouns. Here, too, the selected high vocoid segment *U is hardly a perfect fit for the C-slot forming the code of the syllable. Nonetheless, it apparently satisfies the grammar's constraints for the slot better than does the *H:
(23) Operation of CS(a) on 3 m. sg. suffixes on singular nouns:
These effects of the operation of CS(a) explain conditions (ii), (iii.b.1), and (iv.b.1-2) in chart (15) . 30 
Constraints on the Operation of CS(a)
In the two preceding sections, we have demonstrated that the algorithm CS(a) follows three procedures. First, it scans left-to-right, assigning a syllable nucleus (N) to each a-vowel it encounters. Before moving on, it scans leftward for a suitable onset. The suitable onset can be *H, if at the beginning of a word (see [19] ), but if segments precede *H, CS(a) evaluates those segments for suitability. We have one final parameter to define for the operation of CS(a): Since the algorithm can search across *H for syllable onsets (and codas), why does the 3 f. sg. suffix on plural nouns (…C-ē-Hā̆) not syllabify to [ σ …][ σ Ca] > [-.Ca]? The answer necessarily lies in the fact that ē is the result of a linking rule that has already occurred. As we showed above (section 5.1, example [8b] ), the first stage in this process is the linkage of *aI to the skeletal tier. That means that the phoneme ē, in whatever graphic expression we give it, is already linked to the skeletal tier in the input to CS(a), as in (24a). Linecrossing prohibitions prevent CS(a) from scanning any further left of *H for the associated nuclear onset: 31 (24) Operation of CS(a) on 3 f. sg. suffixes on plural nouns: This line-crossing prohibition thus explains the forms of the 3 f. sg. on plural nouns (iii.a.2) and, in a subsequent iteration of the algorithm CS(ɛ), the 3 m. pl. and 3 f. pl. suffixes on plural nouns (iv.a.1-2) in chart (15) . The only remaining development to explain is that of the 3 m. sg. suffix on plural nouns, (iii.a.1) in chart (15) .
In light of the rules already proposed, the explanation can be found simply by extending the scope of the rule that links *aI to a single V-slot before the operation of CS(a). If we assume that it is not only the vowel that is linked in this rule, but the onset and coda consonants of the syllable as well, then the development is very easy to explain: 31 This aspect of the rule does not operate in the 3 f. sg. on plural nouns (*…C-áI-Hā̆) or on the 3 pl. suffixes (*…C-áI-Hɛm/n) because neither a nor ɛ is licensed to fill a C-slot. The syllable *CáI > *Cḗ is left open in both cases, but is ineligible for further linkage, as shown in (24). In addition, we must observe that the rightward scanning for a coda consonant in (25) does not move across a following vowel (i.e., *…C-aI-Hɛ́m does not become the impossible form **…Cḗm). This observation allows us to reclassify our three instances of rightward coda scanning ([20], [22] , and [23])-in all of which the accent is on the linking vowel-not as instances of CS(a), but actually as instances of linking the number-gender morpheme to the skeletal tier. Accordingly, the procedure of rightward scanning for syllable codas can be omitted from CS(a). The selection of codas for the algorithm CS(x) is therefore best left for a later point in syllabification, as originally posited by Dell and Elmedlaoui. 32 The relevant developments resulting in the deletion of *H can be summarized as in (26) Together, these five rules in forms of the possessive pronominal suffixes conform precisely to epigraphic sources and to forms reconstructed from Tiberian Hebrew.
In summary, we can correlate our solution here with a process that Nevins and Chitoran have previously described as the result of a sonority hierarchy that prefers the most sonorous segments to occur in the syllable nucleus: "syllabification and resyllabification are driven by sonority se-quencing…instances of vowel-vowel sequences will often trigger resyllabification, in which a vowel is placed in a non-nuclear position." 33 This realization was recorded in the orthography of Byblian Phoenician as the grapheme <-W> (ŠNTW /šanōtēw/ 'his years', KAI 4:5; 6:3; 7:5; 10:9; YMW /yāmēw/ 'his days', KAI 10:9). Similarly, the same process resulted in rare early Hebrew exemplars of the suffix as <-W> (e.g., ʾNŠW /ʾanašēw/ 'his men'; HI Lach 3: Rev. 1-2). Compare also Biblical Hebrew ʾābîw < *ʾābīhū 'his father', written <ʾBYW>, and epigraphic Hebrew <RʿW> 'his fellow', /riʿēw/. Several tokens of the same orthographic practice occur in the biblical text as well, if we may judge from the Kethib readings with <-W> that have been "corrected" by Masoretic Qere readings with the standard <-YW>. All in all, this analysis suggests that Cross and Freedman were correct in positing a development along the lines of (10)-reprinted here as (27)-even if they did not fully understand the phonological developments.
(27) Development of Byblian WŠNTW: 34 *šanātayhū (= our *šanāt-aI-Hū̆) > *šanātêhū > *šanōtêw Furthermore, this explanation confirms the basic intuition vocalized by H. Bauer and P. Leander that *h "disappeared" in suffixes following *ái̯ , while at the same time solving in a principled manner many of the individual irregularities they trace in the suffixes. 35 Furthermore, our solution here provides theoretical motivation for the differences in the realization of *H, about which they lamented "daß kein lautphysiologischer Grund zu ermitteln ist, weshalb *h in *-ái̯ hū … in anderer Weise behandelt werden sollte als in *-ái̯ hā und *-ái̯ humu." 36 All that remains for us to explain is the presence of <-Y-> and the ā-vowel in the typical 3 m. sg. suffix on plural nouns (*šanōtêw > šanōtā[y]w).
Stage 3: Glide Insertion
This final relevant stage of development in the linguistic system underlying the consonantal text of the Hebrew Bible is the linchpin of our argument. Here, we refer back to the tradition of phonetic and phonological analysis that recognizes the heuristic nature of traditional phonological representation. Most phonological analyses assume an inherently schematic view of phonemes as isolated from one another, occurring in easilydivisible units, with periods of static acoustic effects separated by immediate transitions. This heuristic view of phonology remains theoretically powerful and useful in reconstructing what goes on in speakers' minds. However, phonology is not equipped to capture the physical systems of phonetic production and acoustic perception, in which transitions in articulation are not immediate; gestural trajectories, rather than periods of featural stasis, characterize phonemes, and gestures overlap with one another rather than proceeding in serial fashion. 37 For this task, we transition here to a specifically gesture-based phonetic framework.
We propose that after the debuccalization of *s 1 and the subsequent syllabification that facilitated the deletion of *H, the resulting phonetic sequence [-e:w] (< /-ēw/) underwent glide insertion and phonological reanalysis. 38 Our account follows Gick's account of articulatory gestures, which renders a reasonable account of glide insertion at the level of articulation and perception in a linguistic population over time. 39 This phonetic account, in which gestural overlap from two adjacent, highlysonorant segments causes the intrusion of a glide-type phone, intersects with and provides physiological motivation for the (cognitive) phonological account.
At the end of the preceding stage, we were left with the sequence /-ēw/, which would have been realized as [-e:w]. When transitioning from [e] to [w], the transitional trajectory of the tongue body (dorsum) is upward and rearward, while at the same time the lips narrow to form the labial point of constriction. These gestures exhibit separate trajectories but, when timed simultaneously, yield a smooth transition from the DORSAL [u] . If, however, the respective timings or durations of these two gestures were to be delinked, the perceptual cues would become ambiguous. Chitoran has mustered Romanian data to demonstrate that "in hiatus sequences [i.e., sequences of two vowels] the relative timing between gestures is more variable and less tightly controlled than in diphthongs." 40 Because of the greater variability in hiatus sequences of the type [i.V], "the V gesture is thus allowed to have an early or a late onset relative to the [i] gesture. If it starts early, it results in a shorter or absent [i] steady state, and a shorter vocalic portion overall." 41 Drawing from Chitoran's data and the underlying theoretical matrices of Browman and Goldstein and Gick, we suggest that the timing of the constituent gestures of the semi-vowel [w] became delinked from one another, with the raising of the dorsum occurring slightly before the closure of the lips. In this scenario, the [w], which normally relies on the labial closure gesture (i.e., the action of one of its two designated articulators) for its perceptual salience, reverts to a [-cons] segment again, and a new C-slot is rendered necessary to alleviate the hiatus of [e:.u:]:
It is likely that the upward movement of the dorsum does not occur in isolation. As Browman and Goldstein point out, the anatomical connection of the tongue blade and the tongue body means that various actions of the two cannot be entirely separated: "one portion of the tongue cannot move completely independently of the other portions." 42 In short, the dorsum drags with it the tongue blade, potentially introducing a perceptual cue to auditors suggesting the addition of a CORONAL feature, as in (29): 41. I. Chitoran, "Inter-Gestural Timing," p. 30. 42. C. P. Browman and L. Goldstein, "Articulatory Gestures as Phonological Units," p. 225.
The metrical insertion of a C-slot to alleviate the [e:.u:] hiatus occasions a slightly more constricted aperture, characteristic of a [+cons] segment, articulated as a DORSAL and CORONAL segment (that is, as a palatal). The acoustic effects of this metrically based concern may be heightened by deliberate overshooting of the targeted [ø cons] degree of constriction needed to achieve the phone [u] . 43 Standard Phoenician 3 m. sg. suffix <-Y> developed ubiquitously on words ending in high or mid-range vowels (including /-ē/), and he has already connected this process both with the Ethiopic realization of the negative particle /ʾi-/ + 1 c. sg. prefix-form /ʾaqtala/ as /ʾiyaqtala/ and with the Hebrew 3 m. sg. suffix we are examining here. 45 Our analysis thus provides further confirmation and deeper phonological explanation of Huehnergard's proposed process of "palatization" in both Hebrew and Phoenician. 46 The orthography <-YW> appears strikingly late in the epigraphic and manuscript tradition. As Cryer points out, the longer orthography with yod does not seem to have been known at the time of the writing of the Lachish letters (early sixth century BCE), but it was familiar to the Samaritan Hebrew tradition, "roughly in the 4th-3rd century…even if it had not fully established itself in their tradition." 47 If the common dating of the Ketef Hinnom silver scrolls in the seventh to sixth centuries BCE holds, 48 this may provide evidence for the beginnings of the glide insertion and corresponding resyllabification we have proposed here.
Summary of Consonantal Development in Epigraphic and Biblical Hebrew
In orthographic terms, this proposal explains the varying orthographic realizations of the Biblical Hebrew 3 m. sg. suffix on plural nouns as an accurate surface realization of the phonological development from *-aI-Hū̆ > /-ēw/ > /-ēyū/: early Hebrew evidence, spelled only with <-W>, would permit analysis of the underlying development as the contraction of historical *ay > ā in the same way that we have presented in (31).
CONCLUSION
We conclude by conceding that our analysis does not propose an entirely new schema by which to explain the development of the 3 m. sg. suffix on plural nouns in Classical Hebrew. Various scholars have hit on different facets of the problem, and our approach here is at best a synthesis and technical refinement of the most perceptive solutions suggested to date. Our synthesis offers the following:
(1) Philological explanation of the various forms of the suffix (i.e., <-YHW>, <-W>, and <-YW>) obtaining across the extant Canaanite dialects from the first millennium BCE, and particularly in the Hebrew dialect-bundle. (2) Formal explanation of and cross-linguistic parallels for the insertion of a phonologically present glide -y-and its graphic representation in the orthography of the Biblical Hebrew 3 m. sg. suffix on plural nouns. (3) A gesture toward a socio-linguistic explanation for the apparent disjuncture between the consonantal structure of the 3 m. sg. prevalently represented in the Masoretic Text and the vocalic tradition superimposed on the consonantal text. We suggest adding this suffix to Rendsburg's list of evident cases in which *ay > ā in the northern dialect of Hebrew. In his terminology, we suggest that the 3 m. sg. suffix -āw "originate[s] in a Hebrew regional dialect which did contract the diphthong to ā, after which time the [suffix] spread to other Hebrew-speaking areas." 61 It should come as little surprise that the Masoretic vocalization tradition preserved in Tiberias, which exhibits morphologically constrained monophthongization of *ay > ā found its home in the Galilee, where the Jewish Palestinian Aramaic dialect recorded in Targum Jonathon demonstrates the same contraction. 62 Our analysis bolsters the identification of 61. G. A. Rendsburg, "Monophthongization of aw/ay," p. 112. 62. G. A. Rendsburg, "Monophthongization of aw/ay," pp. 99-100; see already G. Dalman, Grammatik des jüdisch-palästinischen Aramäisch (2nd ed.; Leipzig: Hinrichs, 1905), p. 91 §14.7f-g.
